Abstract. The GEM (Galactic Emission Mapping) project is an international collaboration established with the aim of surveying the full sky at long wavelengths with a multi-frequency radio telescope. A total of 745 hours of observation at 408 MHz were completed from an Equatorial site in Colombia. The observations cover the celestial band O h < c~ < 24 h, and -24 ~ 22' < ~ < +35 ~ 37'. Preliminary results of this partial survey will be discussed. A review of the instrumental setup and a ~ 10 ~ resolution sky map at 408 MHz is presented.
The GEM Project
Synchrotron radiation from relativistic electrons accelerated by the magnetic field of the Galaxy constitute the main component of diffuse galactic emission at low frequencies (300 MHz to few GHz). At higher frequencies and high galactic latitude free-free (bremsstrahlung) emission from ionized hydrogen starts becoming the dominant component (20-60 GHz) and beyond 60 GHz interstellar dust emission begins to dominate. A precise measurement and mapping of the diffuse galactic emission at low frequencies can tell us much about the cosmic ray electrons and the dynamics of the Galaxy.
The discovery of cosmic microwave background (CMB) anisotropies (Smoot et al., 1992) and subsequent measurements at large angle scales (Hancock et aL, 1994; Ganga et al., 1993) have underlined the importance of an accurate determination of temperature spectral indices (Tb e( u -~) for the synchrotron and free-free mechanisms in the Galaxy. The existing surveys (Reich and Reich, 1988 ; see also (1982) and -t-0.5 K and 0.5% for the 1420 MHz survey of Reich and Reich (1988) 
respectively). Except for the Haslam et al., 408
MHz survey, which is a composition of several patches made with four different telescopes, all others have partial sky coverage. The non-uniformity of these data sets and residual striping effects constitute a serious limitation to the quality of the maps. Accurate, multifrequency data are needed in order to extrapolate the galactic emission at higher frequencies (Brandt et al., 1994; Masi et al., 1991) , especially due to the fact that the synchrotron spectral index presents variations with galactic latitude (Lawson et al., 1987) . Future CMB experiments conducted from satellites such as COBRAS/SAMBA and MAP will carry state of the art detectors but nevertheless will be limited by the accuracy of foreground emission removal. There is a well justified need for a full sky, homogeneous, multi-frequency, and accurately calibrated survey of the galactic radio continuum.
Besides producing crucial information for CMB observations, the GEM maps are scientifically important in themselves. The spectrum of galactic radio emission at long wavelengths is dominated by synchrotron radiation emitted by relativistic cosmic ray electrons accelerated by the large scale galactic magnetic field. The synchrotron power emitted by electrons depends on the electron energy density and the magnetic field intensity (Ginzburg and Syrovatskii, 1965) . Thus, a survey of the radio emission provides useful information from which the galactic magnetic field and the cosmic ray electron energy spectrum can be studied. Knowledge derived from these studies have special relevance in models of cosmic ray acceleration.
Motivated by the above mentioned need to apply corrections to the galactic contamination present in cosmic microwave background (CMB) maps, an international collaboration was established to measure the galactic continuum emission in the range 408 -5000 MHz (De Amici et al., 1994) . The GEM collaboration was started by groups in Brazil (INPE/CNPq), Colombia (CIF and Observatorio Astron6mico), Italy (CNR), USA (Lawrence Berkeley National Lab/UCB), and later joined by Spain (IAC).
Experimental Setup
One of the major difficulties faced by a full sky radio survey is the need to achieve accurate calibration. The design strategy consists of a 'portable' radio-telescope that can be moved to sites at different latitudes. Using the same calibrated instrument allows for a consistent merging of patches of the sky taken at different sites. An additional advantage is that moving the instrument at different latitudes allows pointing the main beam at a small angle from the local zenith, thus minimizing the atmospheric absorption seen at large zenith angles (important at the higher frequencies). The GEM telescope is mounted on a rotating base and the pointing of the main beam is kept at a fixed angle from the zenith to keep the atmospheric
